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Deadline: May 4, 2006

May 3, 2006

From: Corey S. Goodman, Ph.D.

Mailing address: 5610 Golden Gate Avenue
Oakland, CA 94618
510 652-9792

email address: goodman@renovis.com

Marshall residence: 19845 State Highway #1, and
Barinaga Ranch, Marshall-Petaluma Road
Marshall, CA

To:  Song Her
Clerk to the Board
State Water Resources Control Board
1001 1. Street
Sacramento, CA 95814
commentletters@waterboards.ca.gov
FAX: 916 341-5620

Re: Comment Letter — Pathogens in Tomales Bay
Dear members of the California State Water Resources Control Board:

I write to respond to the proposed Basin Plan for Tomales Bay. In this letter, I present an
analysis of the Plan’s scientific deficiencies, and conclude that you should reject the flawed
amendment to the Tomales Bay Basin Plan. My comments on the Tomales Bay Basin Plan are
organized as follows:

1. Credentials
2. Executive Summary
3. Deficiencies in the Proposed Basin Plan for Tomales Bay
a) 'The proposed Basin Plan does not follow EPA guidelines for identification
of nonpoint sources of fecal coliform 5
b) The proposed Basin Plan fails to recognize wildlife as a significant source

L Wb

of fecal coliform 5

¢) The proposed Basin Plan fails to reflect available wildlife control data 7

d) The proposed Basin Plan is based on inadequate data 8

e) The proposed Basin Plan fails to adequately respond to public comment 11

4. Conclusions 14

a) The proposed TMDL is arbitrary and is invalidated by wildlife control data
b) There is a2 major need to distinguish among wildlife, agricultural,
and human sources of fecal coliform
¢) Only Microbial Source Tracking (MST) can provide necessary data
d) An MST study should be conducted and overseen by independent experts
e) Future TMDLs should be based on scientific data on nonpoint sources
5. Concluding Comments 15
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1. Credentials: Corey S. Goodman, Ph.D.

a) Long-time Marshall resident and more recently a Marshall rancher;
b) B.S., Stanford University, 1972; Ph.D., U.C. Berkeley, 1977
c) President and CEO of Renovis, a public biopharmaceutical company;
i. Co-founder of Renovis and Exelixis, both public biotech companies;
d) Professor of Biology at Stanford and U.C. Berkeley for 26 years;
. Current Adjunct Professor of Neurobiology at U.C. Berkeley;

ii. Former Professor of Biological Sciences at Stanford from 1979 to 1987;
iii. Former Prof. of Neurobiol. & Genetics at U.C. Berkeley from 198_7 to 2005;
iv. Former Investigator, Howard Hughes Medical Inst., 1988-2001;

e) Published more than 200 peer-reviewed papers in scientific journals;
f) Member, National Académy of Sciences (NAS), 1995;
1. Fellow, American Academy of Arts and Sciences, 1993;
ii. Member, American Philosophical Society, 1999; |
g) Winner of many international awards in biomedical science, including:
1 AlanT. Watermah Award from the National Science Board, 1983;

1i. Gairdner Foundation International Award in Medical Sciences, 1997;

1ii. March-of-Dimes Prize in Developmental Biology, 2001;

h) Chair, National Research Council’s Board on Life Sciences.

As a member of the National Academy of Sciences, I have served for the past six years as Chair
of the Board on Life Sciences (BLS), the committee of the National Research Council (NRC)
that does most of the environmental studies for the federal government, including the
Environmental Protection Agency (EPA). In collaboration with the NRC’s Board on Water
Science and Technology, the BLS was commissioned several years ago by the Environmental
Protection Agency (EPA) to bring together some of the nation’s best scientists for a workshop
and report on water quality. The committee report, entitled Indicators for Waterborne
Pathogens, was published in 2004.
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2. Executive Summary
The proposed Basin Plan for Tomales Bay should be rejected because it has clear scientific
deficiencies and does not follow the EPA guidelines. It does not distinguish among wildlife
(terrestrial and aquatic), agricultural, and human sources of fecal coliform, and thus cannot lead
to the appropriate TMDL, monitoring, and solutions to reduce pathogens in Tomales Bay.

Deficiencies in the Proposed Basin Plan for Tomales Bay

(a) The proposed Basin Plan does not follow EPA guidelines for identification of nonpoint
sources of fecal coliform

The EPA guidelines for reviewing TMDLs (May 20, 2002) state that the submittal should
include the identification of point and nonpoint sources of pollutants including the natural
background of nonpoint sources. The EPA guidelines ask for information on natural background
because they are aware of many examples from across the counlry in which wildlife have been
shown to be a major source of fecal coliform.

(b) The proposed Basin Plan fails to recognize wildlife as a significant source of fecal

coliform

Because Tomales Bay is surrounded by the National Seashore and undeveloped private lands
with abundant wildlife, and because the bay itself is home to over 25,000 aquatic birds and many
hundreds of seals, it is necessary to establish the baseline level of fecal coliform due to wildlife
before establishing standards for additive contributions of agricultural and human sources.

(c) The proposed Basin Plan fails to reflect available wildlife control data
In their March 4, 2005 proposal, RWQCB staff suggested a tributary TMDL of 43 MPN (most

probable number). After significant public criticism of this number, in their September 21, 2005
proposal (which was approved by the RWQCB), they increased the tributary TMDL to 200
MPN. This number is not based on scientific data. Moreover, this proposed TMDL is below
published values from wildlife control data for Tomales Bay.

In the 1995-1996 Tomales Bay Shellfish Technical Advisory Committee (TBSTAC)
study sponsored by the regional water board and DHS (published in 2000), a fresh-water
tributary to White Gulch, an inlet on the west shore of Tomales Bay surrounded by National
Seashore, was used as a “control site”. White Gulch was the wildlife “control for freshwater
inputs, where any fecal contamination should be low and restricted to wildlife sources.” Table
17 in the TBSTAC study shows 4 of 14 samples collected at the White Gulch wildlife control
site with fecal coliform levels of 700, 230, 490, and 230 MPN respectively. The proposed
tributary TMDL of 200 MPN is below the known level of fecal coliform from terrestrial wildlife.

{d) The proposed Basin Plan is based on inadequate data
In addition to ignoring the published (terrestrial) wildlife control data, staff have refused since
2003 to do the kind of scientific study that would allow them to distinguish among all wildlife
(terrestrial and aquatic), agricultural, and human sources of fecal coliform. Microbial Source
Tracking (MST; also known as Bacterial Source Tracking) technology would distinguish among
the different sources of fecal coliform. Many of your other Boards have been using MST
technology quite successfully to determine the source(s) of potential pathogens. This technology
is becoming the national standard for identifying sources of waterborne pathogens. It is the
method of choice of many other states across the U.S., in Canada, and in the European Union.

Unfortunately, RWQCB staff have erroneously claimed for several years that MST

technology does not work and is time-consuming and expensive. They continue to misquote
scientific reports (including the 2005 EPA report on MST guidelines) in order to justify their
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anti-science conclusion. The scientific literature shows that MST technology works extremely
well, is getting better every year, and is not expensive (one to two hundred thousand dollars vs.
the tens of millions of dollars it will cost to implement the recommended remediation that may
not improve water quality). Had the staff begun an MST study in 2003, it would have been
completed by 2005 and would have been used to help establish an appropriate TMDL. Instead,
you are now asked to evaluate a proposal that has little scientific basis because staff do not know
the contributions of terresirial and aquatic wildlife. Moreover, the control data reveal that the
arbitrary TMDL is below the levels actually produced by terrestrial wildlife.

(e) The proposed Basin Plan fails to adequately respond to public comment

RWQCB staff were informed of these scientific deficiencies as early as 2003, and in particular
by my April 17, 2005 letter during the public comment period. Although they had promised that -
they would respond to each comment, they failed to respond to the key issue in my letter — the
White Gulch wildlife control data — and in fact never mentioned the words “White Guich” in
their Appendix D: Responses to Comments (released two days before the September 21, 2005 -
BOD meeting). In Responses to Comments, staff asserted that “wildlife contributions are
understood well enough to support our identification of sources and justify the required source
control actions.” This statement cannot be true since there is no way they can know the
contributions of wildlife without measuring it using MST. Staff also asserted that “we have
crafted the TMDL so that entities are only responsible for addressing waste discharges associated
with their own land use practices.” This too is inaccurate since the only way they can make sure
that entities are only responsible for addressing fecal coliform associated with their own land use
is if they have a database and reliable method of distinguishing among the different sources of
fecal coliform. That is what MST does, and without it, staff cannot know what they claim.
Finally, instead of referring to the pre-specified White Gulch wildlife control data, staff
instead refer to arbitrary and unpublished data from Third Valley Creek in Inverness. This site is
in the town of Inverness, not the National Seashore, is unsuitable as a wildlife control site for
Tomales Bay, and was not the pre-specified control for their 1995-1996 study. Controls must be
specified at the design phase of a study, not picked after the fact because they help support the
researchers’ bias. The Board approved the TMDL based on inaccurate staff statements.

Conclusions

1. You should reject the proposed amendment to the Basin Plan because it is scientifically
indefensible. The proposed TMDL does not distinguish terrestrial and aquatic wildlife from
agricultural and human sources, does not follow EPA guidelines, and is invalidated by the
terrestrial wildlife control data reported in a previously published RWQCB study.

2. There is a major and unmet need to distinguish among all wildlife (terrestrial and aquatic),
agricultural and human sources of fecal coliform in Tomales Bay and its watershed.

3. Only Microbial Source Tracking (MST) technology can provide the scientifically defensible
data necessary to confirm sources of fecal coliform and set realistic TMDLs for pathogens in
Tomales Bay.

4. Given the bias shown by RWQCB staff, their manipulation of the public dlsclosure process,
selective use of data, and resulting lack of credibility in the community, an appropriate MST
study should be overseen by a panel of independent experts made up of top academic
scientists in this field from across the country.

5. The future proposed TMDL should be based on scientific data that distinguish among all
nonpoint sources of fecal coliform. Only in this way will you ever be able to honestly say to
the EPA and the community, that, in the words of the RWQCB staff, “we have crafted the
TMDL. so that entities are only responsible for addxessmg waste discharges associated with
thelr own land use practices.”
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3. Deficiencies in the Proposed Basin Plan for Tomales Bay

(a) The Proposed Basin Plan doees not follow EPA guidelines for identification

of nonpoint sources of fecal coliferm

The EPA guidelines for reviewing TMDLs (Guidelines for Reviewing TMDLs under Existing
Regulations issued in 1992, published on May 20, 2002) clearly state that the submittal should
include the identification of point and nenpoint sources of pollutants including the natural
background of nonpoint sources.

The EPA guidelines (May 20, 2002) state:

“The TMDL submittal should include an identification of the point and nonpoint sources
of the pollutant of concern, including location of the source(s) and the quantity of the
loading, e.g., Ibs per day. The TMDL should provide the identification numbers of the
NPDES permits within the waterbody. Where it is possible to separate natural
background from nonpoint sources, the TMDL should include a description of the natural
background. This information is necessary for EPA’s review of the load and wasteload
allocations, which are required by regulation.”

The EPA guidelines ask for information on natural background because they are aware of many
examples from across the country in which wildlife have been shown to be a significant source
(and in some cases, the dominant source) of fecal coliform. Without knowing the contribution of
both terrestrial and aquatic nonpoint sources to the natural background, it is impossible to
determine the additive contributions of agricultural or human nonpoint sources of fecal coliform.

As concluded by the 2004 National Research Council report Indicators for Waterborne
Pathogens, waters contaminated by fecal coliform from animals represent a lower risk to human
health than when the coliform source is human, and so if the contamination is from animals and
not humans, a less stringent TMDL would be adequate to ensure public safety. Thus, in addition
to identifying the natural background from wildlife, it is also important to distinguish between
overall animal and human sources before setting the TMDL.

(b) The proposed Basin Plan fails to recognize wildlife as a significant source
of fecal coliform

Because Tomales Bay is surrounded by the Point Reyes National Seashore and undeveloped
private lands with abundant terrestrial wildlife, and the Bay itself is often home to over 25,000
aquatic birds and many hundreds of seals, it is necessary to establish the baseline level of fecal
coliform due to wildlife before establishing standards for the additive contributions of
agricultural and human sources. Many different stakeholders reminded SF RWQCB staff of this
EPA requirement on numerous occasions from 2003 to 2005.

Birds and seals have been found to be major sources of fecal coliform in other similar bays and
at similar beaches, some in nearby locations. If our bay is like many other waterways around the
country, then simply guessing at the source of contamination without doing appropriate studies
to determine the truth can lead to erroneous assumptions and solutions that are doomed to fail. If
a significant fraction of the fecal coliform in our bay does indeed come from birds, seals, and
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other wildlife, then (1) the bay may not be as “impaired” as previously claimed, and (2) it may be
impossible to meet the proposed stringent TMDL levels without eliminating the wildlife.

There have been numerous examples from around the country in which wildlife have been found
to be the major source of high fecal coliform levels. In one well-known example from the eatly
1990s, shellfish beds in Chesapeake Bay had to be closed due to fecal coliform contamination.
Local regulatory agencies assumed, incotrectly, that the source of the contamination was an
unknown leaking septic system. They called in Prof. George Simmons from Virginia Tech, who
performed a DNA fingerprint analysis that showed the fecal coliform was coming from raccoons
and deer. In the winter of 1993 they removed the raccoons and deer from neighboring properties
and found by spring of 1994 that the fecal coliform had decreased by 1 to 2 orders of magnitude.

There was a similar case in our own back yard. In 2003, microbial source tracking (MST; see
following section) was used successfully to determine the source of fecal coliform in Campbell’s
Cove in Bodega Bay. The primary source was shown to be seagulls, and the secondary source
marine mammals such as sea lions and harbor seals.

Another example from the City of San Diego points to the clarity provided by MST technology
in determining the nonpoint sources of fecal coliform. Although human waste was suspected as
being the source of fecal coliform at beaches, the studies showed that in certain bays and
lagoons, the dominant source of fecal coliform was bird droppings. These bays are home to
1,500 birds in the winter; in wintertime Tomales Bay is home to more than 25,000 birds.

In June of 2005, the US Environmental Protection Agency (EPA), in cooperation with
Environment Canada, NOAA, the USDA, and the USGS, published the Microbial Source
Tracking Guide Document. In Chapter 7 of their report, the EPA reviewed 8 case studies in
. which MST approaches have helped determine the source of contamination. Six of these 8
examples in the EPA report describe how wildlife — both mammals and birds — were major
sources of contamination in these bodies of water.

Case 1. St. Andrews Park (Georgia)
“The conclusion that wild birds, not humans, were a major source in the upper reaches of
Beach Creek ...”

Case 2. Tampa Bay (Florida)
“Perhaps one of the most striking findings of this study is the extent to which wild
animals dominate as a source of fecal coliform and E. coli isolates.”

Case 3. Vermillion River (Minnesota)
“The conclusion was that geese, pigs, cats, cows, humans, deer, sheep, and turkeys were
the dominant sources of fecal pollution in the watershed.”

Case 4. Anacostia River (Maryland/District of Columbia)
“The dominant sources over all 10 months of sampling were ... birds (31%), wildlife
(25%), and humans (24%), followed by pets (20%).”

Case 6. Avalon Bay (California)
“FIB in Avalon Bay appear to be from multiple, primarily land-based, sources including
bird droppings, contaminated subsurface water, leaking drains, and runoff from street ...”
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Case 8. Homosassa Springs (Florida)
“F-+ specific RNA coliphage analysis indicated that fecal contamination at all sites that
had F+ RNA coliphage was from animal sources (mammals and birds).”

In summary, terrestrial and aquatic wildlife are often major if not the dominant nonpoint sources
of fecal coliform. It is reasonable to expect that this could be the case for Tomales Bay.

Tomales Bay is surrounded by the National Seashore and undeveloped private lands with many
thousands of terrestrial mammals and birds, and is home to tens of thousands of aquatic birds and
mammals. A proper scientific study is needed to determine the natural baseline of fecal coliform
from wildlife, before establishing the TMDL. RWQCB staff were reminded of this EPA
requirement on many occasions between 2003-2005, including my April 17, 2005 letter.

(c) The proposed Basin Plan fails to reflect available wildlife control data

In their March 4, 2005 proposal, RWQCB staff suggested a tributary TMDL of 43 MPN (most
probable number, a measure of coliform bacteria). After significant public criticism of this
arbitrary number, in their September 21, 2005 proposal (which was approved by the RWQCB),
they increased the tributary TMDL to 200 MPN. This too was an arbitrary number not based on
scientific data. Moreover, the proposed TMDL continues to be below published wildlife control
data for Tomales Bay.

In my comment letter to the SF RWQCB on April 17, 2003, I wrote:

“In the 1995-1996 Tomales Bay Shellfish Technical Advisory Committee [TBSTAC]
study sponsored by DHS and the state and regional water boards, a fresh-water tributary
to White Guich, an inlet on the west shore of Tomales Bay surrounded by National
Seashore, was used as a “control site”. There are no homes and no ranches around White
Gulch; the area surrounding it is populated only with wildlife. The designers of the study
chose it as a “good representative site for determining the amount of coliform present
from wildlife and other natural sources in the watershed.” Yet multiple fecal coliform
samples from this control site ranged from 100-1000 MPN. These numbers are
considerably higher than the TMDL fecal coliform standard proposed by the RWQCB of
less than 14 MPN for Tomales Bay and less than 43 MPN for its tributaries. If these
numbers obtained at White Gulch represent (as the study suggested) the fecal coliform
contributed by wildlife alone, how can one expect the number to get down to 14 or 43
without eliminating these animals from the National Seashore?”

"The key wildlife control data are found in Table 17 of the TBSTAC Report. Some definitions
are needed to understand the data in Table 17. On Page 27 on the TBSTAC, they write:

"White Gulch, the control station at the northwest end of Tomales Bay ... was considered
to be a good representative site for determining the amount of coliform present from
wildlife and other natural sources in the watershed."

The freshwater creek at White Gulch was the wildlife “control for freshwater inputs, where any
fecal contamination should be low and restricted to wildlife sources."

With this as the site definition, we can examine Table 17 as found on pages 57-58 of the
TBSTAC report. This table, entitled Bacteriological monitoring results, shows that 4 out of 14
samples collected at the tributary entering White Gulch had fecal coliform levels of 700, 230,



